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temperature curing sealant made thereform 

(57) A process of making a polydiorganosiloxane- 
silica mixture from a free-flowing, powdered, surface- 
modified, reinforcing silica-polydiorgano^toxane surta- 
STfor example, for produdng RTV sihcone sealant 
compositions which are non-sag. These mixtures are 
made by combining, mixing and heating a re-^^cn^ 
silica filler and a surface modifying agent a^ 90 a to 
180'C. using 0.1 to 0.5 parts by weight of ttie surfece 
modifying agent per one part by weight of the sihca. 
?oVyd?organosiloxane is added gradually to the resuming 
fiSed filler over a time period of less than 1 0 minutes 
to yield the freeflowing powdered reinforcngsihca-poly- 

diorganosiloxane. The final mixture is obta-ned by 
masU the concentrate and adding nHjre P^^^^ 
nosiloxane to obtain a mixture which has f om 8 to 20 
weight percent silica f iller. RTV silicone sealant co^o- 
sittons are obtained in 10 to 15 minutes from the inrta- 
tion of our process. 
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Description „ciinvane-silica mixture and a non-slump 

of oreparing a universal polyd.organos.loxane-s...ca 

This invention provides a P;^^ ^ ^ ^^^^^ therefrom. ^,..,,o,oofing applications. Many of these 

room temperature vulcanizaWe (RT\0 s^^«:ones ^^^^^.^^ "^^^^^^'^ ^Vtate in a vertical conf igurafon 

'"^nVJ Silicone sealants are use^^^^^^^^^^^^^^ 'J^ be installed propertiesjf 
aoDlications require a -^^tertal «)ns.stency tna ^ ^^^^^^^ ^a^e ^ ^jy is not obtained. 

aSt?maintain that shape the desired weatherproofng "^^^Jch i'^Jslinker or a com- 

:tSant sags or flows '^Jf a silicone polymer a -""^.^^^^^^^ The rein- 

^rra:^;^^^^^ ^^^^ 

cure chemistry, such as a sealant comp ^ .^^ ^^^^.^^^ , 

crosslinker. prepared without the cur.ng agenua • different cunng 

However, if a univers^J^^dure cou^O P^^^^^^^^^^^ ^^^^ 
if.thismixturecould be used asthebas-s tor t p ^^,^^,33, Ja^.^ mj« 

aoent chemistries, the advantages ^'l^^l'^^'rea^r^ and that change over from on j ^ea^n j .^^^^ 
resoncontinuousn^^g^^^^^^^^ 

type can be read.ly ac Wl'^^^J^^^ ,,ai,able for other '^""'^^""^ P;°''''Stomer needs in a hurry, 
^uipment formerly util.zed ^an b^ome ava ^r meeting ^^^.^ be stable over the t.me 

deducts made from only one ^tart-n^ mat^^^^^ manufacture of sealant <^^''^;°'^:^,^^^o^^ RTV silicone sealant 
To make a universal mixture ^aWe to the m ^^^^^ ,3 ^"'"^ 'rediently used to formulate 

o sealant composition and the resurony k universal mixture which 

ASTM S 2202 and preferably less. 3^,^,0^^ sealant conpos.t.on trorn a un^^^^^ 

H is desirable to prepare a ^^f^^^^^^^^^^^^ problems, such as ^^^P^J^^^^^^X^^^^^ interac- 

aJ^during storage the well^s^^^^^^^^^^^^ 

tion. Generally, it is '^^''^^^^^^^^-rtiop '^^^^ polydiorganos.loxane and ^nto^c g ^ 
tionsandprovidesastablec«2^*on2^^^^ 

tound that a stable ""f'^^^^^^^^not obtained with ordinary Pf f f.^^^^^^^^^^^^^ from Cabot Corporation, 

cosity at 25»C. of 400 Pa • s or less, ° ts.610(R) and Cabot TS-530(R). ava acceptable seal- 

,rom a free-flowing, powdered, surface mod ^^^^ 

. fiiior havino H suftace areci u. ^ 
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wi»c^;>"»'^ J *»,.r4aro-moditiea, rennu»v'"'y - 

,afree-flowing. powdered, surface moo ,rea of 90 to 500 m^/g and having 

srzeofthesilicafiller.thismixingprocessnote ,^at25»C of fromO.1 to400 
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modified silica filler is obtained at the conclusion of step (ii). where the amount of polydiorganosiloxane is added to 
provide from 25 to 40 weight percent of silica filler, based on the total weight of the polydiorganosiloxane and the 
modified silica filler; thereafter 

(iv) mixing until a uniform free flowing powder of a reinforcing siiica-polydiorganosiloxane composition is obtained 
5 where the total mixing time of steps of (iii) and (iv) does not exceed 10 minutes; thereafter 

(v) massing the uniform free-flowing silica-poiydiorganosiioxane composition obtained from step (iv) until a paste 
consistency mixture is obtained, and 

(vi) admixing gradually more polydiorganosiloxane making a uniform mixture having a higher concentration of poly- 
diorganosiloxane than the free-flowing silica-polydiorganoslloxane fiv), with a silica filler content from 8 to 20 weight 

10 percent based on the total weight of the mixture. 

Another embodiment of this invention provides a process for nraking a polydiorganosiloxane-silica mixture from a 
free-flowing, powdered, surface-modified, reinforcing siiica-polydiorganosiloxane composition comprising: 

IS (a) heating reinforcing silica filler having a surface area of 90 to 500 m^/g and having a median aggregate-agglom- 
erate particle size less than 600 micrometers to a temperature in a range of 90**C. to 180*C.. removing volatifes 
from the silica filler; thereafter 

(b) adding to the heated reinforcing silica filler while mixing, a surface modifying agent of the formula R'0(R2SiO)xR* 
wherein R is methyl, ethyl, vinyl. 3,3,3-trifluoropropyl or phenyl; each R* is selected from the group consisting of 

20 methyl radical, ethyl radical and acetyl radical, and x is a value of from 2 to 12 inclusive, maWng a filler mixture 
where there is 0.1 to 0.5 part by weight of surface modifying agent per one part by weight of silica filler; and 

(c) heating and mixing the filler mixture at a temperature in the range of 90°C. to 180*C. and maintaining the filler 
mixture in a f luidized state until the surface modifying agent is dispersed throughout the silica filler and the median 
aggregate-agglomerate particle size of the filler mixture is less than the median aggregate-agglomerate particle 

25 size of the silica filler, the mixing process not exceeding 30 minutes in duration, and removing volatiles from the filler 
mixture during the mixing process where a modified silica filler is obtained, 

(d) adding gradually, with mixing, a polydiorganosiloxane having a viscosity measured at 25*C. of from 0.1 to 400 
Pa • s to the modified silica filler of step (c) and completing the addition in less than 10 minutes after the modified 
silica filler is obtained at the conclusion of step (c). where the amount of polydiorganosiloxane is added to provide 

30 from 25 to 40 weight percent of silica filler, based on the total weight of the polydiorganosiloxane and the modified 
silica filler; thereafter 

(e) mixing until a uniform, free-flowing, powdered, surface-modified, reinforcing siiica-polydiorganosiloxane compo- 
sition is obtained where the total mixing time of steps (d) and (e) does not exceed 10 minutes; 

(f) massing the uniform free-flowing siiica-polydiorganosiloxane composition (e) until a paste consistency mixture 
35 is obtained; and thereafter 

(g) admixing gradually more polydiorganosiloxane making a uniform mixture having a higher concentration of poly- 
diorganosiloxane than the uniform free-flowing siiica-polydiorganosiloxane composition obtained in step (e) and the 
silica filler content of the mixture is from 8 to 20 weight percent based on the total weight of the mixture. 

40 The process of this invention provides a universal mixture of polydiorganosiloxane and reinforcing silica which is 
used to make one-package, RTV, silicone sealant compositions which are non-sag. In the process of combining rein- 
forcing silica filler with silanol terminated polydiorganosiloxane, non-sag silicone sealants are made from our universal 
mixture, if the reinforcing silica filler is expediently combined with a short chain polydiorganosiloxane surface modifying 
agent using certain process steps to modify the silica filler surface. 

45 The short chain polydiorganosiloxane having silicon-bonded groups for the purposes of this invention is defined as 
a surface modifying agent of the formula R'0(R2SiO)xR' wherein R is methyl, ethyl, vinyl, 3,3,3-trifluoropropyl or phenyl; 
each R* is methyl radical, ethyl radical or acetyl radical; and x is a value of from 2 to 12 inclusive. The prefen-ed surface 
modifying agents are those which are mixtures of molecules where at least 50 percent of the molecules have values for 
X of no more than 6. Surface modifying agents which have values of x of less than 6 provide foundation mixtures with 

50 longer stable storage times than those surface modifying agents having a value of x greater than 6. Particularly useful 
surface modifying agents are those which are mixtures of molecules where x has a value of about 4, and R is methyl, 
and R* is methyl or acetyl. 

The reinforcing silica fillers are those which have a surface area of 90 to 500 m^/g and have a median aggregate- 
agglomerate particle size of less than 600 micrometers. The aggregate-agglomerate particle sizes are determined by 
$5 a Ck)ulter Particle Size Analyzer Model No. LSI 30, Hialeah, Florida. Many of these silica fillers are available commer- 
cially and are well known, such as fumed silica and precipitated silica. The silica fillers can be either untreated or 
treated. Treated silica fillers are also well known in the art and are available commercially, such as TS-610 and TS-530. 
The silica filler treatments include triorganosiloxy surface treatment from reaction with triorganochlorosilane. hexaorga- 
nodisiloxane or hexaorganodisilazane; other silanes such as dimethyldichlorosilane; and various polydiorganosi- 
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The surface modifying agent and the s .ca ''''1^1"?"^^^^^ agent per part by weight of silica filler. The 
birred such that there is from 0. i to 05 partby we ght ^^'^^^J^,^^ p ^des the most statue mixtures, i.e., 

amount of surface modifying agent used j^.J "Q^^^^^f^^'^T one-package. RTV. silicone sealant composrt.on. 
fhose having the longest storage times ^f^^^^P"^""^^^^^^ Jer part of silica filler. The storage sta- 

are those which have more than 0.25 part by ^^^'^ °' '"^^^^^^ is related to the chain length of 

bility of the mixture and rts ability to be formulat^ ^ ° 7e the se^^^^ cS^ition. where everything is substan- 
the surface modifying agent. In '^'^^""^^^^f ^^-i^Je;^^^ modifyTagent chain length, such as . being 

tially equal except for the surface mod.fy.ng «9^»- ^^^l*^'^^^^^^^ storage stability for our mixture and the ultmate 

sealant composition slump. fluidized (agitated) at a temperature of from 90°C. to 

,5 The mixture of surface modifying agent and ^'J.^;; fj^^;,^^^^^ a fluidized powder state until the 

180-C.. preferably from ISO-C. to 180"C. The '"J^'^ .^^^'^'^e^^^^^ aggregate-agglomerate particle size of 
surface modifying agent is ^'spers^throughout me s^^^^^^ 99 ^^^^.^^ ^.^^^^ 

the filler mixture is less than the -^^^^^/Q^regate-a^^^^^^^ ^^.^ 0, our proc- 

filler mixture becomes more flowable and rnay ^JJ^ ^ ^^^''l^^ 'J ^f the filler mixture may be reduced to 2 or 
20 ess. At the more fluffy point, a modrf.ed sihca f .He .s obte'n«>J / .^^^^^ ^^^^.e ^. 

3 pounds per cubic foot (32-48 kg/m^) at th.s po.n J^^^^;^^^^^^^^ obtain the modified silica filler should 

i agent is dispersed throughout the s.l.ca W^j J'^f "^^^^^^^ ^e eU 'ess than one minute. During this m.x.ng 
not exceed 30 minutes. Preferably. '^'^Sm^nutes o Me^ a^^^^^ ^ ^^^^^ ,y ^ nitrogen gas 

weight percent bas«i on the weight of ^'^f'^^^'^^^^^^^^^^^^ which provides the necessary fluidization and 

The heating and mixing is a^^^^^^P ""^ ^' ^^^^^ in a constant fluid state, heat as requ.red, and 

30 agitation to maintain the surface mod.fy.ng agent and '^^ from Littleford Bros.. Inc. Florence, 

removal of the volatiles. One such m-xer .s a "^^'^'^^^ J^'^ch aT^^^^^^ by plow shaped mixing tools. The plow 
Kentucky. This mixer provides a hurfing and 36OO rpm and introduce high impact and 

blades are coupled with high speed blending ^J^^ ^''^^^^^^^ of our modrfied silica filler along with the 

shear. This particular mixer provides the ^e^^'^tn""" nf'^ i^o and Te^^^^^^^ for which the resulting modrtied silica 
3s ability to heat and remove volatiles. T^^-^^^^^^^^^^ ^tSJl used. For instance, our universal mixture 

,i„er has excellent properties to provide ^ f^^e ^ta^^^^^^ have non-sag properties. In this window of 

or the one-package RTV silicone sealant "^^^^ f"™^^^^^ agent and the temperature present to provide 
time, there is a relationship between the amount °< "^^^^ ^^^^^ ^^n^r amounts of surface mod.fy.ng 

excellent properties. At temperatures .n °* ^^^^^ in the lower part of the range, larger 

,0 agent are used to obtain the desired P^^P^J^^^^^^^^^^^^^^ results. "Storage stable' means that the 

amounts of surface modifying agent are needed to f ^^^'^^J^^ ^^^^^ ^^.^^ herein, throughout the time period 

sealant, such as tensile strength, elongation, m^^^^^^^^^ i^r s ^ Se reinforcing silica filler to a temperature in the 
A preferred process for making the '''^^ ° ,7 ^.^h as water which is often associated with sil.ca 

range of 90»C. to 180'C. and remove vda^^les f J* '^f ^^'^^'^^^^^^^^^^^ gas sweep or by a combination of these 
fillers in step (a). The volatiles are removed by a par^ ^Temperature used and with a gas ^eep, the volatjes are 
so two. The time is usually rather short 1^-^*^;-^^^^ eXerature is between 1 50'C. and 180-C. arKl the time 
readily removed in times of one minute or less. Preteraoiy. me le w 

is about one minute. . „„ and mixina is continued and the surface modifying agent is added .n 

After the volatiles are removed, the heat.ng and ^^^9 J^'^^^^^ ^^^^ additional mixing is as described 
step (b). as defined above and in the amounts f f. " Jf^^o^c to IBO-C. preferably ISO'C. to ISQOC, while 
55 aS.e. The filler mixture is heated at a ^en^Peraturem me ra^^^^ ^ ^i,^ ,i„er and the particle 

maintaining it in a f ludized state until the «irface "^^J''^^"^ agen^^^^ 9^^^ ^^^^^ 30 „.^. 

sizes are observed to change as '^escnbed ab<^e ^st^j^)-^^^ ^ 3,^ ,i„er. Preferat^y, th.s 
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same as the steps (iii). fiv), (v) and (vi) as found In the above description. 

After the modified silica filler is prepared, a polydiorganosiloxane having a viscosity measured at of from 0,1 
to 400 Pa • s is gradually added to the modified silica filler, such that, the addition is completed in less than 10 minutes, 
preferably less than 5 minutes (step iii). A sufficient amount of polydiorganosiloxane is added to provide a uniform free 

5 flowing powder having from 25 to 40 weight percent silica filler, based on the total weight of the powder. The modified 
silica filler and polydiorganosiloxane are then mixed until a uniform free flowing powder of polydiorganosiloxane and sil- 
ica filler is obtained (st^ iv). The total mixing time in steps (iii) and (iv) should not exceed 10 minutes to obtain the uni- 
form, free-flowing, powdered, polydiorganosiloxane-silica filler. By exceeding the 10 minute mixing time for steps (iii) 
and (iv). the powder will agglomerate creating lumps and other inconsistencies such that the powdered concentrate is 

70 not free flowing as needed and resulting in more difficult processing conditions when making sealant compositions. 

In step (iii). the polydiorganosiloxane can be added inaementally to the modified silica filler obtained from step (ii). 
There does not seem to be any significant property variation to adding the polydiorganosiloxane continuously at a grad- 
ual pace or inaementally, except that by adding it continuously at a gradual pace an easier processing results to obtain 
a product. 

IS The polydiorganosiloxane is selected from those having silicon-bonded hydroxyl groups at both ends or a mixture 
of polydiorganosiloxanes wherein more than 50 percent of the polymer molecules have silicon-bonded hydroxyl groups 
at both ends and the remaining polymer molecules contain silicon-bonded hydroxyl groups on one end and triorganosi- 
loxy units on the other end. Those polydiorganosiloxanes which are mixtures of polydiorganosiloxanes with silicon- 
bonded hydroxyl groups on both ends and polydiorganosiloxanes with silicon-bonded hydroxy! groups on one end and 

20 triorganosiloxy units at the other are known in the art from U.S. Patent 3.274.1 45. which teaches polydiorganosiloxane 
mixtures having both silicon-bonded hydroxyl groups and triorganosiloxy groups. For this invention, when polymers hav- 
ing both silicon-bonded hydroxyl groups and triorganosiloxy groups are used in step (iii). those which are preferred have 
at least 80 percent of the ends terminated with silicon-bonded hydroxyl groups. The polydiorganosiloxanes preferably 
have a viscosity at 25°C. of from 5 to 100 Pa • s. The polydiorganosiloxanes comprise diorganosiloxane units of the for- 

2$ mula R"2SiO where R" is a monovalent hydrocarbon radical or a halogenated monovalent hydrocarbon radical which 
are illustrated by alkyl radicals including methyl, ethyl, propyl, isopropyl. butyl, pentyl and hexyl; alkenyl radicals, such 
as vinyl, allyl and hexenyl; cycloalkyi, such as cyclopentyl or cyclohexyl; aryl such as phenyl or tolyl; and haloalkyi such 
as chloropropyl, trifluoropropyl and (2-perfluoropropyl)ethyl. The prefen-ed polydiorganosiloxanes are those which have 
mostly methyl with minor amounts of vinyl and phenyl radicals. Although these polymers are defined as polydiorganosi- 

30 loxanes. small amounts of other units such as monoorganosilsesquioxane units or SiOg units may be present as fre- 
quently found in polydiorganosiloxanes as a result of the manufacturing methods used. By small amounts, it is meant 
that there are less than 5 mole percent of such units, preferably less than 2 mole percent. 

Other kinds of polydiorganosiloxanes can be used such as those which are endblocked with hydrolyzable contain- 
ing silicon units, such as trimethoxysiloxy units, triethoxysiloxy units, methyldimethoxysiloxy units and methyldiethoxysi- 

35 loxy units, as described in U.S. Reissue Patent 29.760, which more completely shows polyalkoxy terminated 
polydiorganosiloxanes and their method of preparation. These polyalkoxy terminated polydiorganosiloxanes are illus- 
trated by the formula 


in which R^ is an aliphatic hydrocarbon radical or halogenated aliphatic hydrocarbon radical of from 1 to 8 inclusive car- 
bon atoms, R^ and R^ are each selected from monovalent hydrocartxjn radicals or monovalent halohydrocarbon radi- 
cals from 1 to 18 inclusive carbon atoms, n has an average value of from 2 to 3 inclusive, y has an average value of 

$0 from 1 .99 to 2 inclusive, z has an average value of from 1 to 1 .01 , the sum of y and z is 3, and w has a value such that 
the viscosity at 25°C. Is from 0.1 to 400 Pa • s. 

Some other polyalkoxy terminated polydiorganosiloxanes are those which contain divalent hydrocarbon linkages at 
the terminal portion of the polydiorganosiloxane, such as those described in U.S. Patents 3.175.993, 4.871.827 and 
4,898.910. which show such polydiorganosiloxanes and methods of their preparation. These polydiorganosiloxanes 

55 have a formula 


40 



y""-" (4-y)/2'w 



45 


5 


EP 0 778 307 A2 


n 3 6 

R 


. K K 1 oorh r6 free of aliohatic unsaturation and is a monovalent hydro- 

for example acetoxy groups and ketoximo groups. consistency mixture is obtained (step v). 

, After the product of step (iv) is obtained .s "^^^^^^^^^ is in the 25-40 weight 

This massing process is easily accomphshed f .^^^^^^C^^^ s ess than 50 Pa • s when measured at 
percent range and especially when the ^^^^^^ °' of silica filler is at the higher concen- 

^X'':^:'^^'^^^^^^^ ^'^-"^ polydiorganosiloxane .s 

which contains from 8 to 20 weight percent of s ,ca le of silica filler increases above 

ably the mixture contains from 8 to 15 J« f '^^^^ Jf.i^J^fy increases and it requires greater energy to 
15 weight percent, the processing becomes n^^ore ~ f j™ j^e concentration of the polydiorganos.- 

^ produce sealant compositions as well as .n.t,adly rna^ng ^^^^^^^ ^^^^^^^^ ..position. The polydiorganosi- 
Foxane in this mixture is higher than .n the of voids at a minimum. This results .n 

loxane is preferably added and mixed under /^'^^^'^^ ^^aterial is mixed with a fluid material, such 

a quicker preparation of our universal mixture. \When a P^^« """^^^^^^^^ ^3 ,ery likely to occur and extra care ,s 
as the polydiorganosiloxane, -"TTdcTt a mS ^01^^^^^^^^^ " 

30 required to keep the formation of such voids ^ " 3°,^' .pits like the polyalkoxy terminated polydiorganos,- 

those which are endblocked with »^yd;:^'V^^S^^°" f US Patent 3.175.993 and US. Patent 

loxanes described herein and further described by U.S. Reissue Patent ^. 

*-871 .827. „ , , _ .^^ 0, greater than 700 dynes/cm^, preferably more than 1 .000 

Our universal mixtures have a "plateau ^^^^^^^ J"'"' °* J,,^^^ Atter initial preparation plus any storage 

3S dynes/cm^. This plateau stress value ,s a measure^^^^^^^ .3 ,han 700 

aging, our claimed universal mixtures are considered ff'^^J'J^";^^^^^^^ g^ess more than 1.000 dynes/cm^, 
d?nes/cm2. sealant compositions made from such ^'^"^^^j^^* '^^^^^^ D 2202. Our mixtures also have a 

pLuce a composition with 0.5 cm (0.2 ' ^ /^'tf /^^^^^^^^^^ 50,000 dynes/cm^ and preferably no more 
shear-thinned viscosity of no more than ^■^^^^^''^^^ teXT^Z typical mixture will have a plateau stress of 
40 than 600 Pa . s where the viscosity is '^^f^^^^^.^j^f J^TJ^'^^^^^^^ Pa • s Preferred mixtures are those 

greater than 700 dynes/cm^ and a s^^^^^^-*":;""^^^^^^^^^ viscosity of no more than 600 Pa • s at 25"C. 

Ling a plateau stress of more than 1 ^^^^f^J^^S"^^^^ CSL 500) using cone and plate. The 

Plateau stress values were determined on a Carri-Med ^ was a 0 5 degree, 2 cm diameter cone and 

flow method was used to determine these ^^'^^ f''':^'^^^^^^^ est specimen thickness). Our claimed 

.5 the gap between the cone and the plate ^"""^ ♦^^j^^^^^^^^ th'e temperature controlled bottom 

mixture was gently removed from the ^to^^^e co«. A P ^ ,,i^^^3 ,3 microm- 

plate (at 25°C) before the plate was raised P^f ^each the 25"C. condition. An initial stress of 

eters. The test specimen was allowed to equilibrate '^J Jj;"^^^^^^ «as increased until 50.000 

100 dynes/cm2 applied to the test 
so dynes/cm^ was attained over a 5 minute P«"<^ ^JXf^^^^^^^^ shear stress was reduced to 100 dynes/cm^ 

50.000 dynes/cm2 was reached, this stress was ^0 ^^^^^^ in dynes/cm^ was the shear stress at 

rsrrroi3rj:^^^^^ 

especially one-package. RTV. silicone ^^Tafa c^^^^^^^^ 

moisture hydrolyzable crosslinking silicone '^J^'^^^^^^^^.^^^^^ of the fL RTV silicone sealant composi- 
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ade using our universal niixture. 

isslinker is a silicon compound containing silicon-bonded hydrolyzable groups, preferably silanes. The sili- 
hydrolyzable group is exenplrfied by acyloxy groups such as acetoxy. octanoyloxy and benzoyloxy; 
Dups such as dimethyl ketoximo. methylethyl ketoximo. methyl amyl ketoximo. methyl isobutyl ketoximo and 
dmo; alkoxy groups such as methoxy, ethoxy and propoxy; alkenyloxy groups such as isopropenyioxy or 1- 
lylvinyloxy: amino groups such as dimethylamino, diethylamino. butylamino and cyclohexylamino; aminoxy 
1 as dimethylaminoxy; and amido groups such as N-methylacetamido. N-ethylacetamido and N-methylben- 
e crosslinkers can have three or more silicon-bonded hydrolyzable groups per molecule. When the 
s a silane and when the silane has three silicon-bonded hydrolyzable groups per molecule, the fourth group 
Irolyzable silicon-bonded organic group. The silicon-bonded organic groups are exemplified by alky! groi^js 
thyl. ethyi. propyl and butyl; cycloalkyi groups such as cyclopentyl and cyclohexyl; alkenyl groups such as 
lyl; aryl groups such as phenyl and tolyl; aralkyi groups such as 2-phenylethyl; and groups obtained by 
I or part of the hydrogen atom in the preceding organic groups with halogen. The preferred silicon-bonded 
ips are preferably methyl. 

)ssllnker can be a silane or siloxane and for siloxanes. the molecular structure can be straight chain, 
r cyclic. The silicon-bonded hydrolyzable groups are exemplified by acyloxy groups such as acetoxy! 
and benzoyloxy: ketoximo groups such as dimethyl ketoximo, methyl ethyl ketoximo. methyl amyl ketoximo. 
jtyl ketoximo and diethyl ketoximo; alkoxy groups such as methoxy. ethoxy and propoxy; alkenyloxy groips 
jropenyloxy and 1-ethyl-2-methylvinyloxy; amino groups such as dimethylamino, diethylamino. butyiamino 
jxylamino; aminoxy groups such as dimethylaminoxy; and amido groups such as N-methylacetamido. N- 
ido and N-methylbenzamido. 

ines and siloxanes are exemplified by methyl trimethoxy silane. methyl triethoxy silane. vinyl trimethoxy 
yl phenyl dimethoxy silane, 3,3,3-trifluoropropyl trimethoxy silane. methyl triacetoxy silane. ethyl triacetoxy 
I triacetoxy silane, phenyl tripropionoxy silane. ethyl tris(N.N-diethylamino)silane. vinyl tris(N-methyl-N- 
Tiino)silane. dimethyl bis{N,N-dibutyl-amino)silane. methyl tris{N-methylacetamido)silane, methyl vinyl 
cetamido) silane. vinyl tris(N-ethylacetamido)silane. methyl tris(N,N-diethylaminoxy)silane. phenyl tris(N,N- 
oxy) silane. methyl tris(methylethylketoximo)silane. vinyl tris(methylethylketoximo)siiane, 3.3,3-trifluoropro- 
l)ylethylketoximo)silane, methyl tris(isopropenoxy)silane, vinyl tris(isopropenoxy)silane, ethylpolysilicate. n- 
silicate. dimethyl tetraacetoxy disiloxane. pentamethyl tris(N.N-diethylaminoxy) cydotetrasiloxane. hexam- 
|j-diethyl-aminoxy) cydotetrasiloxane and mixtures thereof. 

If the crosslinkers can be triketoximosilanes and tetraketoximosilane. triacetoxysilanes and other triacy- 
Itrialkoxysilanes and tetraalkoxysilanes. silanes which contain mixtures of ketoximo and alkoxy groups 
bus silanes having from 0 to 4 ketoximo groups per molecule and from 0 to 4 alkoxy groups per molecule 
total combined number of alkoxy and ketoximo groups per molecule are three or four. Silanes having both 
nd ketoximo groups and alkoxy groups in the same molecule are known from U.S. Patent 4,657.967 and 
k973.623. A tribenzamidosilane crosslinker is an example of another crosslinker which can be used in 
)ackage, RTV, silicone sealant compositions of this invention. These are illustrations of crosslinker silanes 
I used to make RTV silicone sealant compositions which are non-sag. 

hg catalysts for a particular RTV silicone sealant composition depends upon the speed of cure required. 
TV silicone sealant compositions which contain oximosilanes or acetoxysilanes use a tin catalyst for cur- 
' diorganotin dicarboxylate compounds such as dibutyltin dilaurate, dibutyltin diacetate and dimethyltin 
)ate. For the alkoxysilane crosslinker containing RTV silicone sealant compositions, the most preferred 
kt is a titanium catalyst such as tetrabutyltitantate. tetraisopropyltitanate, dilsopropyl bis-(acetylacetonyl) 
liisopropyl bis-(ethylacetoacetonyl) titanate. Such crosslinkers and curing catalysts are well known to sili- 
lartisans and are well known in the silicone sealant art. A typical one-package. RTV. silicone sealant is 
|e according to the present invention from the universal mixture, crosslinker, curing catalyst and may con- 
Is of ingredients which are known to be used in silicone sealants, such as extending fillers, pigments, fun- 
pdants. UV absorbers and other additives, 
silicone sealant compositions of this invention are made from a universal mixture which is non-sag. Stor- 
Ibe lengthened if the foundation mixture is kept cool. i.e. below 15^C. If. however, a conventional treated 
Bed to make our universal mixture, a one-package. RTV, silicone sealant composition could be prepared 
t)t result in a non-sag product. Commercially available pretreated silicas, such as TS-610 and TS-530. 
lake non-sag silicone sealant compositions, if a surface modifying agent is used and the processes 
i invention are used. In addition to obtaining non-sag one-package RTV silicone sealant compositions 
•^i universal mixture, the resulting sealant compositions have better darity and better adhesion to plas- 
ge of making non-sag silicone sealant conposition from the mixture of this invention is the ability to 
he cure chemistry, such as condensation reaction of silicon-bonded acetoxy functionality, to another cure 
h as condensation reaction of silicon-bonded ketoximo functionality. Heretofore, changing cure chemis- 
Ited large amounts of waste and long non-productive time periods. However, with this invention, the 
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• fact nnHthP amount of waste is small. The flexibility of being able to 
Change over from one cure chemistry to 7'^^ feature of our process is the remark- 

culations. ^. Hpiineatina the claims. In the following exam- 
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.universal mixture waspreparedby mixing atr^^e^^^^^^^^^^^ 

thyltetrasiloxane) as the surface modifying «f " P^;;.^^^^^ was heat to 95"C. for 30 minutes to 

5 JlQ After the surface modifying agent and silica filler were ^'^^^^^^^^^ . of 1 6 Pa • s and having 85% 

;tasurtacemod«iedsincafine.Enough^^^^^^^^^^ 

of the endgroups being hydr^cy and 1^% <^ tJ^J^-^Q^^^^^^^ Z^ng surface modified silica filler to provide 

mer A and prepared by U.S. Patent ^f'':'^.^ZTJc^^^^^ silica filler. A mixture was then prepared by massing 
a polydimethylsiloxane-silica powder having ^^^^t Perc^^^^^ ^^^^^^ ^ p^^kage 

,0 the above powder and gradually adding more f ^^yfJ^^^'^JJ^^tixing 95 parts of this mixture with 5 parts of a 
room temperature vulcanizing silicone f ^^^^ ^^^^^^^^^ 

crosslinker mixture of 99.5 weight percent ^'^'^^'^.^'^^^^''^^^^^^^^^ of dibutyltin diacetate, 
ethyltriacetoxysilane. 7 weight percent of impurrties ^J^J'^ l'^^^^^^^^ -^he extrusion rates were determined by 
, Slump values were determined using ASTM D 2202 as a test p a 0 .31 75 cm orif ice at a pressure of 

.5 using ASTM C 603 except that the test sealant ^^^^^Jl^^^'Xt^^^^^ ^ a sample of the sealant composition. 
620.5 kPa. The skin-over-time (SOT) in a finger to determine if a sldn had formed 

of 0.20 to 0.23 cm thick, the surface of the sample ^J^.^ ^ layout until the finger could 

on the samples surface. The SOT was the time P«"°J ^^^^^^^^^^ ,0 the finger. The tack-free-time 

be touched lightly to the -^-^f' '^^f,^?^^^^^^^ plateau stress was determined as defined 

30 (TFT) in minutes was determined by the ASTI^C 579 test proceo 

'''t*i^h,da,.o.swagel.aa.«ln,,wh«h sealed .he se^amoon^ 

lowing properties were determined: 


35 Plateau stress = 1315 dynes/cm 
Extrusion rate = 296 g/min 
Slump = <0 .254 cm inl 0 min 
SOT = 7 min 
TFT= 14 min 
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..^ nrnduce the same surface modified silica filler. Enough Polymer A 
The procedures of Example 1 were repeated '° F^°f "^^^^^^^^ powder having 32 weight percent of silica 

was mixed with with the resulting filler to P'^^^'^^^^^J^J^f^^^^ more Polymer A to provide 12 weight 

filler. A mixture was then prepared by massing the P°'^'*^^,^^'^ ^radua^^^^^ ^.^.^^ 32.6 parts 

peLnt of Silica filler.Aone package roomtemperaturev^^^^^^^^^^^^ 

ofthismixturewith3.12partsofaketoximosilanem,xtureof70we.g^^^^^^ v ,^.,^gthoxy(methyl ethyl 

24 weight percent of methyldi(methy, ethyl ke ox.mo^ 

ketoximo)silane. 5.5 weight percent °' '7;r;3;;o °' '"Tf " 

lane. i SSpartsof methyl ethyl ketoxime^079 part of t^^^^^^^^ 

plateau stress, the slump, the extrusion rate, '^^^ ^OT a^the TF^^^ composition from atmospheric moisture, the fol- 
AHer eight days of storage in a container which sealed the seaiam CO p 

lowing properties were determined: 


55 Plateau stress = 4200 dynes/cm 
Extrusion rate = 290 g/min 
Slump = <0.127 cm in 3 min and 0.127 cm in 10 mm 

SOT = 3 min 
TFT s 9 min 


Claims 


1 . A process for making a poiydiorganosiloxane-siiica universal mixture from a free-flowing, powdered, surface-mod- 
ified, reinforcing silica-polydiorganoslloxane comprising: 

5 

(i) combining, while mixing and heating, reinforcing silica filler having a surface area of 90 to 500 m^/g and hav- 
ing a median aggregate-agglomerate particle size less than 600 micrometers and a surface modifying agent of 
the formula-R*0(R2SiO)xR' wherein R is methyl, ethyl, vinyl, 3,3,3-trif luoropropyl or phenyl; each R' is selected 
from the group consisting of methyl radical, ethyl radical and acetyl radical: and x is a value of from 2 to 12 

10 inclusive, making a filler mixture where there is 0.1 to 0.5 part by weight of surface nx>difying agent per one 

part by weight of silica filler, 

(ii) mixing the filler mixture at a temperature in the range of from SO'^C. to ISO^'C. and maintaining the filler mix- 
ture in a f luidized powder state until the surface modifying agent is dispersed throughout the silica fifler and the 
median aggregate-agglomerate particle size of the filter mixture is less than the median aggregate-aggfomer- 

75 ate particle size of the silica filler, this mixing process not exceeding 30 minutes in duration, and removing vol- 

atiles from the filler mixture during the mixing process where a modified siHca filler is obtained. 

(iii) adding gradually, with mixing, a polydiorganosiloxane having a viscosrty measured at 25''C. of from 0.1 to 
400 Pa • s to the modified silica filler obtained from step (ii) and completing the addition in less than 10 minutes 
after the modified silica filler is obtained at the conclusion of step (ii). where the amount of potydiorganosi- 

20 loxane is added to provide from 25 to 40 weight percent of silica filler, based on the total weight of the polydior- 

ganosiloxane and the modified silica filler, thereafter 

(iv) mixing until a uniform free flowing powder of a reinforcing silica-polydiorganosiloxane is obtained where the 
total mixing time of steps of (iii) and (iv) does not exceed 10 minutes, thereafter 

(v) massing the uniform free-flowing silica-polydiorganosiloxane obtained from step (iv) until a paste consist- 
25 ency mixture is obtained, and 

(vi) admixing gradually more polydiorganosiloxane making a uniform mixture having a higher concentration of 
polydiorganosiloxane. than the free-flowing silica-polydiorganosiloxane (iv), with a silica filler content from 8 to 
20 weight percent, based on the total weight of the mixture. 

30 2. The process according to claim 1 in which the polydiorganosiloxane in step (iii) is added incrementally to the mod- 
ified silica filler of step (ii). 

3. A universal mixture obtainable by the process of claims 1 or 2 which has a plateau stress of greater than 1000 
dynes/cm^ and a shear-thinned viscosity of no more than 600 Pa • s at a shear stress of 50,000 dynes/cm^ and the 

35 plateau stress and shear-thinned viscosity are measured at 25^*0. 

4. A room temperature vulcanizable silicone sealant composition comprising the universal mixture according to daim 
3 and further comprising a moisture hydrolyzable crosslinking silicone compound. 
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